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Fig. 1. Vegetation map of Laysan Island, based primarily on data 
co l l ec ted  i n  September 1961. The water l e v e l  i n  the lake 
is knmn t o  vary somewhat, and a t  times the large "barren 
area" in the center o f  the island is conrpletely under water. 
The f l o r a  and vegeta t ion  of Laysan I s l and  
by 
Charles .  H. Lamoureu * 
Laysan I s l and ,  one of t h e  Leeward Hawaiian Is lands ,  i s  loca ted  about 
790 n a u t i c a l  oliles northwest of i.!onol.ulv a t  25O 42' 14'l North l a t i t u d e ,  
171° 44' 6" g e s t  longi tude .  The i s l a n d  i s  about one and three/cjuarters 
mi les  i n  l eng th  and one mi le  wide. It i s  a low c o r a l  i s l and .  Xost of 
i t s  su r face  i s  composed of c o r a l  sana, wi th  patches of c o r a l  reef  and 
beachrock near  t h e  shore. The i s l a n d  i s  used a s  a  nes t in?  a r e a  by var ious  
s e j  b i r d s ,  and t h e r e  were formerly l a r g e  d e p o s i t s  of  guano present .  The 
cen te r  of t h e  i s l a n d  i s  occupied by a  sal t -water  lake.  The west, north,  
and &$&-I rims of  t h e  i s l a n d  reach he igh t s  of  30 t o  40 f e e t  before slop- 
i n g  downrtard toca rd  t h e  c e n t r a l  l a k e ,  but t h e  south  rim i s  o n l y  about 1 0  
f e e t  above sea l eve l .  
Laysan has long been known t o  n a t u r a l i s t s ,  ss a .  major 
breeding ground f o r  sea  b i rds ,  but  a l s o  a s  t h e  home c f  On& endemic land  
bircis and f&?! endemic p l a n t s .  The h i s t o r y  o f  Laysan has been described 
a t  l e n z t h  i n  s e v e r a l  c t h e r  pub l i ca t ions  ( ~ h r i s t o p h e r s e n  and Cam, 1931; 
Bryan, 1942; Bai ley,  1956) and w i l l  on ly  be summarized b r i e f l y  here. 
The first recoyded d iscovery  of t h e  i s l a n d  was nade i n  If328 by 
C ~ p t a i n  S tanikowiJ~ch of t he  bfol ler .  I n  1857 Laysan was annexed t o  the  
Kingdom of Xawaii ( i t  i s  no!:! p a r t  of  t he  S t a t e  of Hawaii and t h e  C i t y  
and County of  ~ o n o l u l u ) .  I n  1892 gusno di:qging ope ra t ions  began on 
Laysan. I n  1903, J u s t  before guano digging ceased, r a b b i t s  were in t ro -  
duced t o  L a p a n .  The r a b b i t s  were t y p i c a l l y  p r o l i f i c ,  and by t h e  time the  
Tanager expedi t ion  v i s i t e d  Lagsan in 1923 most of t h e  p l a n t s  and many of 
t h e  b i r d s  had disappeared. With t h e  diszppezrance of t h e  p l a n t s  t h e  
r;;bbit populat ion beceme deple ted  by s t a r v a t i o n .  The Tanager exped i t ion  
k i l l e d  t h e  remaininz r a b b i t s  and p lanted  seeds and cu-t t ings of many 
p l m t  spec ie s ,  and a d d i t i o n a l  p l an t inys  were made by G. P .  Wilder i n  1930. 
There have been no p ~ b l i s h e d  r e p o r t s  on t h e  recovery of t h e  v e r e t a t i o n  
sirice t h e  removzl of t h e  r a b b i t s  and t h e  r e p l a n t i n g  of t h e  i s l and .  
T h r o u ~ h  the  cour t e sy  of D r .  Harold J. Coolidre and t h e  United 
S t a t e s  Coast Guard I was a b l e  t o  v i s i t  Laysan on September 4-10, 1961. 
Thanks a r e  a l s 3  d i ~ e  Geoi-ze Bu t l e r ,  K.D.F. Udvardy, Richard Warner, and 
fia- id Woodside, a11 o f  whom had previous ly  v i s i t e d  t h e  i s l a n d  and wwe 
a b l e  .to provi.de me with u s e f u l  information about it. 
The f l o r a  of Laysan, l i k e  t h a t  of  :,lost low oceanic i s l a n d s ,  
con ta ins  r e l a t i v e l y  few spec ies .  A t o t a l  of 38 spec ie s  of vascular  . 
p lan t s ,  of which not  ~:iore than  27 were n a t i v e ,  have been recorded a t  
various times from the  island.  I n  1961 the re  were 24 species growing on 
Laysan of which not more than 16 were native.  
Early v i s i t o r s  t o  t h e  is land,  Isenbeck i n  1828 and Paty i n  1857, 
provided l i t t l e  spec i f i c  infomnation on the  f l o r a  o ther  t h m  noting the  
presence of a small species of fan  palm ( ~ r i t c h a r d i a  sp. ) . Captain N. C,  
Brooks of the  Gambia col lec ted "25 va r i e t i e s  of p lants ,  some of them 
splendid flowering shrubs1' i n  1859. Unfortunately h i s  co l l ec t ions  have 
disappeared, and the  i den t i f i c a t i ons ,  i f  made, were never published. I n  
1891 George C .  llunro spent  10 days on Layssn. H i s  notes (1942) provide 
descr ip t ions  s u f f i c i e n t l y  de ta i l ed  t h a t  a few p lan t s  can be recognized: 
Eragrost is  v a r i a b i l i s ,  Sesuvium portulacastrum, Sicyos sp., Capparis 
sandwichiana, Tribulus c i s to ides ,  Ipomoea pes-caprse, and Pr i tchardia  sp. 
Munro noted two palms s t i l l  standing and the  stumps of several  more. 
When Schauinsland v i s i t e d  Laysan i n  1896-97 the  palm had become ex t inc t .  
Schauinsland made the  f i r s t  co l l ec t ion  of Laysan plants  which i s  avail-  
ab le  t o  science. Pa r t  of h i s  co l l e c t i on  i s  preserved i n  the  Bernice P. 
Bishop Nuseum. W. K.  F i she r ' s  col lec t ions ,  made i n  Piay 1902, were deter- 
mined by W. E. Safford and published by Fisher  (1903a). Later  co l l ec t ions ,  
a l l  a t  t h e  Bishop Museum, were made by W. A .  Bryan i n  April  1903 and Apri l  
1911, E. L. Caum in April  1923, G. P. Wilder i n  August 1930, G. D. Butler ,  
J r .  i n  April  and Ju ly  1959, C.  W. Daniel i n  Ju ly  1959, and C. H. Lamoureux 
i n  September 1961. 
Although de t a i l ed  treatments of the  f l o r a  of Laysan have been 
presented by B i t t e r  (1900) and Christophersen and Caum ( l 9 3 l ) ,  the re  have 
been s ign i f i can t  changes i n  the  composition of t he  f l o r a  i n  recent  
years.  Thus, it seems advisable t o  present  a l i s t  of t h e  species which 
have been recorded from Laysan, t o  include i n  parentheses t he  synon,ps 
which have been used i n  o ther  treatments of the  Laysan f l o r a ,  and t o  
ind ica te  the  da tes  a t  which each species was observed o r  collected.  
Species growing on Laysan i n  September 1961 a r e  preceded by an as te r i sk .  
GRAMINEAE -- Grass family 
C enchrus agrinlonioides var. l a p a n e n s i s  F . B r .  (Cenchrus calyculatus Cav. ) . 
This unusual sand-bur was col lec ted on Laysan between 1896 and 1911, 
but became ex t i nc t  t he r e  by 1923. It s t i l l  survives on Kure i n  l imi ted 
numbers. 
*- Cynodon dactglon (L.) Pers. Bermuda grass was col lec ted f i r s t  i n  1903, 
and \$as probably introduced during the  guano digging operations. I t  
was not found i n  1911 o r  1923, but i s  present i n  1930, 1959, and 1961 
col lec t ions .  It may have been replanted i n  1923. 
4; Eragrost is  v a r i a b i l i s  ( ~ a u d .  ) . Steud. ( ~ r a g r o s t i s  hawaiiensis Hil lebr.  ) . 
This bunch grass ,  noted by Munro i n  1891, was described by Schauinsland 
a s  the  most common p lan t  on the  i s l and  i n  1896. It was present  i n  a l l  
co l l ec t ions  u n t i l  1923, a t  which t i n e  no l i v ing  plants  were observed. 
Rhizomes and seeds were planted i n  1923, and the  species has been rep- 
resented i n  a l l  l a t e r  col lec t ions .  I n  1961 t h i s  grass  was again abundant. 
Lepturus repens re or st.) R. B r .  This grass, charac te r i s t i c  of s t rand 
a reas  throughout much of the  t rop i ca l  Pac i f ic ,  was collected on Laysan 
only in 1896 and 1903. 
S robolus v i r g i n i ~  (L.) Kunth. Another beach grass, col lected only 
and 1193. 
CYPERACEAE - Sedge family 
++ Cyperus pennat i f  ormis var . bryanii  KUkenthal (cyperus canescens ~ a h l )  . 
A s t r ik ing  sedge, endemic t o  Laysan,was collected between 1896 and 
1911. Although not observed i n  1923, it was present i n  a l l  col lect ions  
since 1930. 
* Fimbristylis  c,ymosa R. Br .  F i r s t  collected i n  1930, t h i s  sedge was 
apparently planted on Laysan by the Tanager expedition i n  1923. 
In  1961 it was dis t r ibuted widely over the island. 
PALWE -- Palm family. 
* Cocos nucifera L. Coconuts \$ere f i r s t  planted on Laysan by the guano 
workers. Some t r ee s  survived a t  l e a s t  u n t i l  1923 but died before 1959. 
Several young t rees ,  planted i n  1959, appeared t o  be thr iving in 1961. 
Pri tchardia sp. Specimens of a small fan palm, probably Pritchardia,  
were seen on Laysan by Isenbeck i n  1828, and were a lso observed by 
Paty i n  1857, Brooke and Brooks i n  1859, and IIIunro in 1891. The palm 
had become ex t inc t  by 1896, a t  which time Schauinsland found only dead 
stumps. No specimens of t h i s  palm a r e  known t o  ex i s t  i n  any herbaria. 
The o ~ l y  permanent record i s  a photo-graph taken a t  some time between 
1871 snd 1896 by an unknown photographer, which show two l i v ing  t r ee s  
and the  stlmps of others. This photograph, which w2s reproduced by 
Christophersen and Cam (1931)) does not reveal  suf f ic ien t  d e t a i l  t o  
permit iden t i f i cs t ion .  It is  generally agreed t h a t  the  palm was a 
Pr i tchardia ,  of which one species, P. remota, occurs on Nihoa. The 
Hawaiian species of Pr i tchardia  are-of extrenely l oca l  d i s t r ibu t ion ,  
no species being found on more than one island.  Although Rock 
( ~ e c c a r i  and Rock, 1921) suggests t h a t  the  Laysan plant was a l so  
P. remota George C.  F[unro (personal comnunication, 1961)) who 
- --, 
observed both the Nihoa and Laysan palms, i s  of the  opinion t h a t  they 
were of d i f fe ren t  species, a conclusion a l so  reached by Christophersen 
and Caum (1331). 
CASUARINACERE -- Ironwood family. 
K- Casuarha equise t i fo l ia  L. One ironbiood t r e e  was growing on the is land 
in 1923 and showed signs of rabbi t  damage (wetmore, 1925). The s ing le  
t r e e  s t i l l  on Laysan i n  1961 i s  probably the same t ree .  
SANTALACEAE -- Sandalwood family 
Santalum cuneatum var. laysanicum Rock (2.  freycinetianum Gaud. ) . 
The Laysan sandalwood, f i r s t  co l l ec ted  i n  1896, was s t i l l  l i v i n g  i n  
1923 when "many of t h e  stumps were seen t o  be a l i v e  and t r y i n g  t o  
sprout ,  i n  s p i t e  of t h e i r  being kept trimmed clean by t h e  rabb i t su  
( ~ h r i s t o p h e r s e n  and Caum, 1931). Since 1923, however, t h e  sandal- 
wood has not  been col lec ted .  
CHENOPODIACEAE -- Goosefoot famil>- 
Chenopodium oahuense ( ~ e y e n )  Aellen (C . sandwicheum Moq. ) . The aweoweo, 
which i n  1896 was exceeded i n  abundk-ragrostis, disappeared 
from Laysan between 1903 and 1911. 
ANARANTHACEAE -- Pigweed family 
Amaranthus v i r i d i s  L. (Euxolus v i r i d i s  ( L . )  Moo.). This species was 
probably introduced t o  Laysan by the  .guano workers, and was co l l ec ted  
between 1896 and 1903. 
Achyranthes splendens var. r e f l exa  Hil-lebr. A na t ive  shrub f i r s t  
col lec ted  i n  1896 which apparently became e x t i n c t  between 1903 and 
1911. 
NYCTAGINACEAE -- Four o 'clock family 
* Boerhavia d i f fusa  L. (B. t e t r andra  F o r s t  .) . Present  i n  a l l  co l l ec t ions  
of p lan t s  from Laysan rexcept  1923, when a l l  p lan t s  observed appeared 
t o  be dead), Soerhavia formed one of t h e  major elements of the  vege- 
t a t i o n  i n  1961. 
KIZOACEAE -- Mesembryanthemum family 
x- Sesuvium portulacastrum L. The a k u l i k u l i  was the  only p lan t  na t ive  
t o  Laysan t h a t  was a t  a l l  abundant i n  1923. Although no t  col lec ted  
i n  1930, it ifiust have been present  then,  and was found t o  be grow- 
i n g  well in 1959 and 1961. 
PORTULACACEAE -- Purslane family 
Por tu lacalutea  Sol. (g. o leracea  L.). Present  i n  a l l  co l l ec t ions  
except 1930. 
Portulaca o leracea  L. Collected only  in 1959 and 1961,this  species i s  
apparently a recent  inkroduction t o  Laysan. Schauinslandls specimens, 
ca l l ed  - P. oleracea by B i t t e r  (1900), a r e  a c t u a l l y  g. lu tea .  
CRUCIFERAE -- ~ u s t a r d  family 
Lepidium o-waihiense C, & S. Collected only  by Schauinsland i n  1896, 
who observed only  a s ing le  p lant .  
CKPPARIDACEAE -- Caper family 
* Cspparis sandwichiana DC. The puapilo was probably one of t h e  
I1splendid f lowering shrubstt  noted by Captain Brooks i n  1859. It 
was a l s o  observed by PIunro i n  189i ,  and was represented i n  c o l l e c t i o n s  
between 1896 and 1903. I t  had disappeared by l 9 l l  and was not  found 
i n  1923, but was co l l ec ted  again  i n  1930, 1959, and 1961. 
ZYGOPHYLLACERE -- Cal t rop family 
3:- Tribulus -- c i s t o i d e s  L. Represented i n  a l l  c o l l e c t i o n s  from 1896 t o  
1961. 
IWLVACEAE -- 14allow family 
Hibiscus t i l . i aceus  L, The hau was ev iden t ly  planted on Laysan by t h e  
--- 
guano workers, and t h r e e  t r e e s  were observed i n  1923 growing near  
t h e  o l d  buildings.  It has not  been found s ince  1923. 
CONVOLYJLAC EAE -- Morning g lory  f srnily 
9; Ipomoe? indica  (Burm.) Nerr. ( I .  i n s u l a r i s  Steud.). This morning 
g lo ry  was co l l ec ted  between 1836 and 1 9 0 x  and then not  again u n t i l  
1959 and 1961, 
* Ipomoea pes-caprae (L.) Sw. The beach norning glory,  f i r s t  noted by 
Mumo - i n  1891, was a l s o  not  co l l ec ted  between 1903 and 1959. 
KYTJROPHYLL~ICEAE -- Waterleaf family 
3:-  M - ? m  sandwicensis var.  lagsanicum Brand. - Nma has  been represented 
i n  a l l  Laysln co l l ec t ions  except t h a t  of 1923. 
BORUGINACEAE -- Borage family 
-:( Heliotropj.um curassavicum L. The seas ide  he l io t rope  apparently 
disappeared from Laysan between 1903 and 1911, but was present  
again i n  1930, 1959, and 1961. 
9k Messerschmidla - arpentea (L. f ,) Johnston. The t r s e  heliot,rop3 was 
co l l ec ted  an Laysan f o r  t h e  f i r s t  time i n  1961 when only a s i n g l e  
p lan t  was found. 
TLABIATAE -- Mint family 
Phyl los tegia  v a r i a b i l i s  B i t t e r .  This species becme sx t i nc t  on Laysan 
between 1903 and 1911. It ;;lay s Z l l  s l i ~ i v e  on Kura. 
SOUNACEAE -- Nightshade family 
X- Nicotiana tabacum L. Tobacco was probably introduced by the  guanc, 
workers, and i s  present  i n  a l l  co l l ec t ions  from l 9 l i  t o  1961. I n  
1923 it appeared t o  be t h r i v ing  although nos t  o ther  p lan t s  had dis- 
appeared, probably because it was not  pala table  t o  the  rabbi ts .  
Solanum nelsoni  Dunal (S. laysanense B i t t e r ) .  This s n l s l l  ns t ive  
Solanum disappeared fTom Laysan between 1903 and 1911, 
Solanum nodiflorum Jacq. The black nightshade was found on Laysan 
only i n  1930. 
CUCURBITACEAE -- Squash family 
+ Sicgos hispidus Hil lebr.  Collected from 1896 t o  1911 and again from 
1930 t z  c ~k nicrbclrpus ( l \anq . t o  /lo(& 1 ;* 1996,  1959, h d  1961 o * / y  . 
+ Sicyos sp. Collected i n  1903, 1911, and 1961 only. 
GOODENIACEAE -- Goodenia family 
+> Scaevola taccada (Gaertn.) Roxb. (s. koenigii  Vahl, S. lobe l i a  L., 
S. f r u t e ' ~ b 1 i l l e r )  ~ r a u s e ) .  ~ e ~ r e s e n t e d  in a l l  co l l e c t i ons  from 
- 
Laysan . 
COMPOSITAE -- Composite family 
Lipochaeta intek:rifol ia (Nutt. j Grsy. The nehe was col lec ted i n  1896 
nnd 1903, but has not  s ince  been found on La:rs&n. 
+; Pluchea indica  (L. ) Less. A recent  introduction,  col lec ted only i n  
1959 and 1961. 
I n  addi t ion t o  the  plants  l i s t e d  above, which a r e  knobm t o  have 
grown on Laysan, o ther  species have beer, pl.anted. there. I n  1323 and 
again i n  1930 G. P. Wilder plented seeds and cu t t ings  of various species 
i n  an attempt t o  revegetate Laysan a f t e r  i t s  devastat ion by rabbi ts .  
~ l t h o u g h  complete records a r e  not avai lable ,  it i s  known t h a t  Casuarina 
equ i s e t i f o l i a ,  Calophyllum inophgllun, P r i t chard ia  sp., Coccoloba uvifera ,  
Thespesia populnea, Hematoxylon campechianum, Cocos nucifera,  various 
Hawaiian lobe l ias ,  Scaevok  taccada, Eragrost is  v a r i a b i l i s ,  and Lepturus 
repens were p l a n t e d x g o r y ,  1924, 1931; Christophersen and Cam, 1931)'. 
Of these  only Scaevola and Eragrost is  were successful  - it i s  not even 
ce r t a i n  t h a t  these were, s ince  both p lan t s  were already on t he  island 
and v i a b l e  seeds of both spec i e s  uere probably a l r e a d y  i n  t h e  s o i l .  
It i s  q u i t e  probable,  however, t h a t  i n  1923 seeds  of F j m b r i s t y l i s  
cymosa were p lan ted ,  ana t h i s  ' i n t roduc t ion  was successfu l .  
Seeds of s e v e r a l  spec i e s  have been found on Laysan beaches al though 
t h e  p l a n t s  do no t  grow on t h e  i s land .  These seeds have probably 
d r i f t e d  a sho re  and a r e  e i t h e r  i n v i a b l e  because of long exposu re  t o  s ea  
water o r  have not  met proper  condi t ions  f o r  g e m i n a t i o n .  Spec ies  known 
only from seeds  a r e  A l e u r i t e s  moluccana t h e  candlenut ,  and f o u r  spec i e s  
- - , J  
of leguminous vines:  Entada scandens, Mucuna -- pigantea ,  Dioclea a l t i s s i m a ,  
and Caesa lp in ia  crist-istophersen and Cam, 1931). 
H e l l e r  (1897) seems t o  have been mistaken when he i n d i c a t e d  t h a t  
Gossypium tomentosum9 t h e  Hawaiian co t ton ,  was t o  be found on Laysan. 
There a r e  no records  of t h e  occurrence of t h i s  p l a n t  on Laysan, and 
He l l e r  apparent ly  never v i s i t e d  t h e  i s l a n d .  
Of t h e  3€? spec i e s  t h a t  have grown on Laysan, 1 0  have ev iden t ly  been 
introduced by man, e i t h e r  i n t e n t l o n a l l y  o r  otherwise. These a re :  
Cynodon dac tg lon  
Cocus nucif  e r a  
-- 
Casuarina e q u i s e t i f o l i a  
Amaranthus v i r i d i s  
Po r tu l aca  o l e r a c e a  
- .- 
Hibiscus t i l i a c e u s  
Messerschmidia a rgen tea  
It i s  highly probable t h a t  another  spec i e s ,  F i rnb r i s ty l i s  cy-mosa, 
which i s  n a t i v e  t o  t he  mzin Hawaiian I s l a n d s ,  was a l s o  in t roduced  
i n t e n t i o n a l l y  i n  1923. 
Among t h e  27 remaining spec ies  a r e  11 which have a r a t h e r  wide 
d i s t r i b u t i o n  on t h e  i s l a n d s  of t h e  T a c i f i c .  These a r e :  
Lepturus repens 
Spcrobolus v i r g i n i c u s  
Cyperus l a e v i g a t u s  
Boerha.vie d i f f  usa 
Seouvium ~ o r t u l a c a s t , r u m  
Por t a l aca  l u t e z  
- - 
Tr ibu lus  c i s t o i d e s  
--- 




S c a e v ~ l a  taccada 
---- -- 
Nine species a r e  endemic t o  the Hawaiian Islands, but a r e  found 
on both the  main is lands  and the  leeward islands:  
Eragrostis  va r i ab i l i s  
Chenopodium oahuense 
Achyranthes splendens var. ref lexa 
Lepidium o-waihiense 
Capparis sandwichiana 
Solanurn nelsoni  
Sicyos hispidus 
Sicgos microcarpus 
Lipochaeta i n t e g r i f o l i a  
Three species o r  va r i e t i e s  a r e  r e s t r i c t ed  t o  the leeward islands:  
Cenchrus agrimonioides var. laysanensis 
Nanla sandwicense var. lagsanicum 
-
Phgllos t eg ia  va r i ab i l i s  
Four species o r  va r i e t i e s  occur only on Laysan: 
C-yperus pennatif orrl:is var . bryanii  
Pr i tchardia  sp. 
Santalum cuneatum var. laysanicui 
Sicyos sp. 
The f l o r a  of Laysan has a d i s t i n c t l y  Hawaiian character. Of 
the 27 species o r  va r i e t i e s  native t o  the  island,  16 o r  5% a r e  endemic 
t o  the Hawaiian Islands;  of these 16, nine a r e  dis t r ibuted throughout 
the chain, three  a r e  r e s t r i c t ed  t o  the leeward is lands  but a r e  found on 
more than one is land,  and four a r e  r e s t r i c t ed  to  Laysan. The 2.4 species 
found on Laysan i n  1961 represent e ight  introduced species, nine species 
of wide d i s t r i bu t ion  i n  the Pacif ic ,  four species endenic t o  the  e n t i r e  
Hawaiian Islands,  one species r e s t r i c t ed  t c  the  leeward is lands ,  and 
two species r e s t r i c t ed  to  Laysan. 
VEGETATION 
Early v i s i t o r s  t o  Laysan described the  ra ther  dense vegetation 
covering the  is land (c f .  Christophersen and Cam, 1931; Bryan, 1942). 
Isenbeck i n  1828 noted t h a t  most of the is land was covered with a 
bushy grass ( ~ r a ~ q r o s t i s ) .  In  places were shor t  shrubs (probably 
Chenopodim a m a ) ,  between which were a few dwarfed fan  palms 
(pr i t chard ia )  , 
Paty described the  is land i n  1857 a s  covered with "beach grassn 
~ r a ~ r o s t i s )  and having half a dozen palm t rees .  Brooks i n  
1859 noted "a luxuriant growth of shrubs" and f i ve  palm t rees .  Munro 
in 1891 found the  island "to be covered a good deal  by vegetationtt 
(personal communication, 1961) consist ing of a tussock grass ( ~ r a p o s t i s )  
and some tangled scrub (probably Chenopodium and Scaevola). The scrub 
was more abundant a t  the  north end of the  island.. He  found the  beds of 
guano covered with a carpet  of lliceplantll (probably ~esuvium),  and a 
carpet  of " iceplant  and other  creepersn f r inging the  lake. Munro a l so  
noted two Pr i tchardia  t r e e s  and the  stumps of several  more. 
Schauinsland (1899) provided a de ta i l ed  descriptLon of the  veg- 
e t a t i on  a s  it was i n  1896. Although the  Pr i tchardia  .had become ex t inc t  
by t h i s  time (~chauins land  found only dead stumps, but estimated the 
former number of t r e e s  a t  several  hundred), Layssn had jus t  begun t o  
f e e l  the  influence of man and was s t i l l  i n  a r e l a t i ve ly  unspoiled s ta te .  
Only one (Amaranthus v i r i d i s )  of the  26 p lan t  species Schauinsland 
found was introduced by man. On the  higher pa r t s  of the  beaches he 
noted t h a t  Lepturus and Sporobolus were abundant. In  t h i s  region a l s o  
were plants  of Phyllostegia,  - Nam, Portulaca, and Santalum. A t  t he  north- 
west end of the  is land Santalum was especia l ly  abundant. 
J u s t  above the  beach, on the  seaward slope, was a region of 
Scaevola shrubs, among which were growing Solanum and both species of 
Ipomoea. I n  t h i s  region, on t he  west s ide  of the  island,  were several  
shrubs of Capparis, and a t  one place on t h e  northwest side of t he  island 
was a stand of Achyranthes about 100 meters i n  diameter. 
Inland of the  Scaevola was a zone dominated by Eragrost is  which 
covered most of the  island.  The Eragrost is  formed clumps among which 
were found p lan t s  of Cenchrus, Tribulus, Boerhavia, and Ipomoea indica. 
The shrubby Chenopodium was widely d i s t r ibu ted  throughout t h i s  zone 
and was apparently especia l ly  well  developed on the  lower, inner 
slopes. Toward the  inner par t  of t h i s  zone C-yperus pennat i fomis  was 
occasionally found. I n  t he  transition region between Eragrostis  and the 
Sesuvium associa t ion around t he  lake, Lipochaeta was present. 
The band around t he  lake was composed predominantly of Sesuvium, 
Heliotropium, and Cyperus laevigatus. Mixed with these  were Sicyos spp., 
Cyperus p e g a t  i f  o m i s ,  and Amaranthus. 
Schauinsland fur ther  noted t h a t  the  vegetation of the  western 
half of the  is land was more luxuriant  and was composed of more species 
than t ha t  of the  eas tern  half.  
In 1902 Fisher (l9O3a ,b) noted e s sen t i a l l y  the  same zonation of 
vegetation described by Schauinsland, but added t h a t  t h e  band around the  
lake a l so  contained large  nmbers  of Portulaca 1u";a plants. Conditions 
must have been s imilar  a t  the  time of W. A. Bryangs visit i n  1903. He 
col lected a l l  but two of the  species found bjr Schauinsland (Lepidium and 
S ic  os microcarpus), and added only two new species (~.ynodon and Sicyos &- A t  about t h i s  time, however, r abb i t s  were introduced to Laysan 
and extensive changes i n  the  vegetation began. When Bryan mzde h i s  
next v i s i t  t o  the  is land,  in 1911, 13 of t he  26 species t h a t  he col lected 
in 1903 had disappeared. Bryan predicted a t  t h i s  time  i ill and Bryan, 
1912) t h a t  even more species would disappear unless d r a s t i c  measures 
were taken. 
Unfortunately Bryan's advice was not accepted, and when the  members 
of t he  Tanager Expedition v i s i t ed  Laysan i n  1923, they found a ver i t ab le  
wasteland. Only four  nat ive  plant  species were s t i l l  growing (~esuvium, 
Portulaca -- lu tea ,  Tribulus, and ~ c a e v o l a ) .  Living stumps of Santalum 
were observed (Christophersen and Cam, 1931), but they evidently died 
soon thereaf ter .  Only dead plants  of Boerhavia could be found. Four 
introduced species had survived -- one ironwood, two coconuts, and th ree  
hau t rees ,  i n  addit ion t o  several  tohscco which were apparently 
so unpalatable t h a t  t h e i r  number was increasing. The members of t he  
Tanager expedition exterminated the  rabbi ts  and planted seeds and cut- 
t i ngs  of many species i n  an attempt t o  revegetate the  island. 
With the  disappearance of t he  rabbi ts ,  the  vegetation s t a r t ed  t o  
re turn t o  Laysan. In  1930 G. P. Wilder collected 13 species, 9 of which 
were native. The Templeton Crocker expedition v i s i t ed  the is land i n  
December 1936 and "reported t h a t  conditions, while not ye t  back t o  pre- 
poacher and pre-rabbit optimum, were grea t ly  improved1I ( ~ r y a n ,  1942). 
Aerial photographs made i n  May 1949 ( ~ a i l e y ,  1956) reveal  a dense cover 
of vegetation over much of the  is land and a r e  qui te  s imilar  t o  a e r i a l  
photographs made i n  July  1961. 
I n  1959 a preliminary study of the v e ~ e t a t i o n  was made along two 
t ransec t s  from the  sea t o  the  lake by D r .  M. D. F.  Udvardy. In  1961 
t h i s  study was extended when t en  addi t iona l  sea t o  lake t ransects  were 
made by the author. The data obtained from these 12 t ransects  form the 
major body of evidence on which the  vegetation map ( ~ i g .  1 )  and the  
following descriptions of vegetation associations a re  based. 
The 24 species of vascular plants growing on Laysan i n  1961 formed 
f i v e  d i s t i n c t  associat ions ,  These are:  
1. The Nama association.  
-
The plant which characterizes t h i s  association i s  - Nama sandwicensis 
var. laysanicwn, an herb which f o r m  small rounded mounds up t o  10 cm 
high and 40 cm i n  d.iameter. The association occurs on the beaches and 
seaward slopes of the is land,  beginning a t  some places within two meters 
of the high t i d e  l ine .  It reaches i t s  best development on the north and 
eas t  s ides  of the is land,  where there  a r e  large open sandy areas. Here 
the association extends inland f o r  300 t o  400 meters, and i s  found on the 
c r e s t  of the is land and the upper pa r t  of the inner slopes. Throughout 
most of the  area Nama occurs alone, but in some spots scat tered plants  of 
Portulaca spp., Ipomoea pes-caprae, Boerhavia, Heliotropium, and Eragrostis  
can be found. I n  September 1961 -- Nama was most abundant on the north and 
east  sides of the  is land where the  plants  were growing very th ick ly  and 
were reproducing well, a s  indicated by the  large numbers of seedlings 
( ~ i g .  2, 3 ) .  On the south and west s ides  of the  is land the individual 
plants  tended t o  be rnore widely scat5ered. In  July  1959, and a s  l a t e  as  
March 1961 much of the  area on the  north 2nd e a s t  sides of the  island was 
barren. - Nama w2s present only a s  widely scat tered individuals,  The 
zbundant development evident in Soptemter 1961 thus apparently occurred 
qu i te  rapidly. This nay r e f l e c t  normal seasonal variat ion,  but more 
l i ke ly  indicated t h a t  1961 was a year of r e l a t i v e l y  heavy r a in fa l l .  
Since r a i n f a l l  data a r e  not avai lable ,  t h i s  hypothesis cannot be 
substantiated. 
It i s  p o s s i b l e  t h a t  t h e  development of a good cover of Nama can 
r ep resen t  a n  e a r l y  s t a g e  of  v e g e t a t i o n a l  succession,  i n  which s o i l  
s t a b i l i z a t i o n  r e s u l t i n g  from t h e  presence of - Nama enables  s eed l ings  o f  
o t h e r  spec i e s  t o  become es t ab l i shed .  I n  p l aces  where t h i s  a s s o c i a t i o n  
comes i n t o  c o n t a c t  wi th  t h e  bunch-grass a s s o c i a t i o n  ( ~ i g .  5 ) ,  small g r a s s  
s eed l ings  were growing among t h e  -- Nama, I n  o t h e r  p l aces  p r o s t r a t e  stems 
o f  t h e  beach morning g lory ,  some as much a s  20 meters  long, extended 
a c r o s s  a r e a s  covered by Nama, f u r t h e r  s t a b i l i z i n g  t h e  loose  sandy s o i l  
( F i g  ) Continued obse rva t ion  of t h e s e  a r e a s  over  a per iod  of yea r s  
should provide t h e  ariswer t o  t h i s  quest ion.  
2, The Scaevola a s soc i a t ion .  
This  assoc ia . t ion  i s  cha rac t e r i zed  by Scaevola taccada,  which forms 
a dense, h ighly  branched shrub up t o  1 , T  meters  i n  height .  It t y p i c a l l y  
occurs  j u s t  i n l and  of t h e  - Nama a s s o c i a t i o n .  On t h e  west s i d e  of t h e  
i s l a n d  it forms a n e a r l y  cont inuous s t r i p  from f i v e  t o  100 meters  i n  
width. On t h e  no r th ,  e a s t ,  and south  s i d e s  of t h e  i s l a n d  it occurs  i n  
s c a t t e r e d  patches,  and may form t t i s l a n d s l l  wi th in  t h e  Nama. Where t h e  
-
Nama a s s o c i a t i o n  extends f a r  i n l and ,  t he  Scaevola a s s o c i a t i o n  may be 
-- 
presen t  on t h e  i n n e r  s lopes .  A t  t h e  south  end of t h e  l a k e  and i n  a  few 
p laces  on t h e  west s i d e ,  s c a t t e r e d  p l a n t s  of  --Y Scaevola and occas iona l ly  
a well-developed Scaevola a s s o c i a t i o n ,  appear  on t h e  lower p a r t  o f  t h e  
i n n e r  s lopes.  
The Scaevola bushes occur  e i t h e r  s i n g l y  o r  i n  groups, between which 
o t h e r  spec i e s  a r e  o f t e n  found, Toward t h e  seaward edge of t h e  a s s o c i a t i o n  
Nama i s -  sornetkxes present .  0  t h e r  s p e c i e s  i n  t h e  a s s o c i a t i o n  inc lude  
Ip~moea  pes-caprae, Boerhavia, Tr ibulus ,  E r a g r o s t i s ,  and occas iona l ly  
F i m b r i s t v l i s .  Gamar l i s  i s  found i n  t h i s  a s s o c i a t i o n  and occurs  on lv  a s  - 
I' -
- - - - " 
a few shrubs mixed with Scaevola on t h e  west s i d e  of t h e  i s l and .  A t  one 
p l ace  on t h e  n o r t h  end of t h e  i s l a n d ,  S icgos  h i sp idus  w a s  observed climb- 
i n g  over  t h e  Scaevola bushes. 
3. The bunch-grass a s s o c i a t i o n ,  
E r a g r o s t i s  v a r i a b i l i s ,  a bunch g r a s s  about  one meter  high, i s  t h e  
p l a n t  T a r a c t e r i s t i c  of  this a s s o c i a t i o n ,  which occupies  a  ma jo r i t y  of  
t h e  l and  a r e a  c n  Lagsan. On t h e  west, southwest,  and northwest p o r t i o n s  
of  t h e  i s l a n d ,  t h e  bunch-grass a s s o c i a t i o n  occurs  i n  a  well-defined 
band, i n  :i1Ore than  500 meters  wide. On t h e  e a s t e r n  p a r t  o f  t h e  
i s l a n d  t h e  a s s o c i a t i o n  can a l s o  be r e c o m i z e d  a l thoueh  it i s  l e s s  well- 
- 
def i i ~ e d  and i n t e r g r a d e s  with t h e  Boerhavia -beach morning glory-Tribulus 
a s s o c i a t i o n ,  The bunches of E r a g r o s t i s  a r e  spaced a t  i n t e r v a l s  of  one 
n e t e r  o r  more. The a reas  between bunches i n  some p l aces  conta in  on ly  
bare  sand honeycombed with shearwater  burrows, while  in o t h e r  p l aces  t h e  
sand i s  covered with Boerhavia (Fig.  6),  ~ ~ o i o e a  pes-capme (Fig. 7) ,  
Tr ibulus  ( ~ i g .  8 ) ,  --- ~i (Fi~. 9 ) ,  and Fi rnbr i s ty l i s .  A t  t h e  n o r t h  
end of t h e  i s l a n d ,  nea r  t h e  i n n e r  edge of t h e  a s s o c i a t i o n ,  v ines  of 
S icyos  spp, a r e  found growing over  t h e  E r a g r o s t i s  ( ~ i g .  10) .  I n  some 
of t h e  more open a r e a s ,  N s  can be found, 
A e r i a l  photographs made i n  1949 and 1961 r e v e a l  t h e  presence of 
two r a t h e r  d i s t i n c t ,  more o r  l e s s  p a r a l l e l ,  bands of  l e s s  dense vege- 
t a t i o n  i n  t h e  bunch-grass a s soc i a t ion .  These bands extend throughout 
most of t h e  l e n g t h  of t h e  west s i d e  o f  t h e  i s l a n d ,  and a l t e r n a t e  wi th  
t h r e e  bands of  denser  vege ta t ion ,  A survey from t h e  ground i n d i c a t e s  
t h a t  w i th in  t h e  l e s s  dense a r e a s  t h e  bunches of  E r a g r o s t i s  a r e  more 
widely spaced, and t h e r e  a r e  fewer o t h e r  p l a n t s  gro~rsing between t h e  
bunches. The f a c t o r s  r e spons ib l e  f o r  t h i s  phenomenon a r e  no t  y e t  known. 
4. The Boerhavia - beach morning g lo ry  - Tr ibu lus  a s s o c i a t i o n .  
The s p e c i e s  which c h a r a c t e r i z e  t h i s  a s s o c i a t i o n  a r e  Boerhavia 
d i f f u s a ,  Ipomoea pes-caprae, and Tr ibulus  c i s t o i d e s ,  a l l  of which a r e  low, 
c r eep ing  p l an t s .  The a s s o c i a t i o n  occurs  on t h e  lower,  i n n e r  s lopes  of tk 
i s l a n d ,  and occupies  a zone from 20 t o  ,200 meters  i n  width, which i s  more 
o r  l e s s  cont inuous around lake .  A t  p l aces  w i t h i n  t h i s  zone each of 
t h e  t h r e e  c h a r a c t e r i s t i c  spec i e s  may form more o r  l e s s  pure s t ands ,  bu t  
t hey  o f t e n  occur intermixed.  Also p re sen t  i n  t h i s  a s s o c i a t i o n  a r e  widely 
s c a t t e r e d  p l a n t s  of E rag ros t i s .  I n  t h e  no r theas t  p a r t  of t h e  i s l a n d  t h e  
introduced shrub  ~ l u F h e a  i n d i c a  (F i z .  11)  has  become es t ab l i shed .  I n  a  
few a r e a s  wi th in  t h e  a s s o c i a t i o n  a r e  pa tches  of Cynadon and Ipomoea indica.  
A t  t h e  south end of t h e  l ake ,  nea r  t h e  i n n e r  border  of t h i s  a s s o c i a t i o n ,  
were found t h e  only  p l a n t s  of w e r u s  -.--- pennat i formis  on t h e  i s l and .  
5. The Sesuvium - Cyperus - He1iot:-ooium as soc ia t ion .  
The a s s o c i a t i o n  i s  cha rac t e r i zed  by Sesuvium portulacastrum, 
-- 
Cgperus .- l a ev iga tus ,  and Heliotropium curassa.vic-mi. Sesuviuq i s  a 
creeping  p l a n t  with succulen t  l e a v e s  which f o m s  a  dense m ~ t  o n l y  a few 
cent&ete& high. C.vperus l a e v i g a t u s  - looks  s u p e r f i c i a l l y  l i k e  a rush,  
grows i n  dense masses, and may reach  a meter i n  height .  The a s s o c i a t i o n  
occurs  i n  a band from 1 0  t o  100 meters  i n  width completely around t h e  
shore  of t h e  lake.  Near t h e  l a k e  shore Sesuvium and Cyperus l a e v i g a t u s  
zppear i n  pure s tands ;  f u r t h e r  from t h e  shore  both s p e c i e s  occur  t oge the r ,  
mixed with He l io t ro  iurn (Fig.  12) .  Ipomoea p e s - c a ~ r a e  appears  f r e q u e n t l y  
in t h i s  a s s o c i a t i o n  --??- Fig. 13) .  Less commonly Tr ibu lus  and Por tu l aca  l u t e a  
a r e  found here.  F i m b r i s t y l i s  occurs  i n  two fo,rms i n  t h i s  a s soc i a t ion ,  a 
l a r g e r  f o m  up t o  4 0  cent imeters  h igh  which appears  i d e n t i c a l  with t h a t  
which i s  found i n  t h e  bunch-grass a s s o c i a t i o n ,  and z smal le r  form, about  
1 0  cent imeters  high which occurs  on ly  near  t h e  l a k e  shore. 
The p l a n t s  which do n o t  p a r t i c i p a t e  i n  t h e  formation of d i s t i n c t  
a s s o c i a t i o n s  a r e  Cocos nucif  e r a ,  ~ a s u & n a  e q u i s e t i f o l i a ,  and Messerschmidia 
a r ~ e n t ~ e a .  Cocos occurs  i n  two sm&ll groves, a t  t h e  n o r t h  and sou th  ends 
-.--- 
of t i le  lake.  The Casuarina t r e e  grows on t h e  northwest  end of  t h e  i s l a n d ,  
above t h e  l and ing  beach, i n  t h e  t r a n s i t i o n  between t h e  Scaevola and bunch- 
e m s ?  a s s o c i a t i o n s .  The s i n g l e  p l a n t  of  Messerschmidia grows a t  t h e  
" 
northwest  end of t h e  i s l a n d ,  a t  t h e  t o p  of t h e  beach, on t h e  boundary 
bztween t h e  -- Nama and Scaevola a s s o c i a t i o n s ,  
The only  ex tens ive  barren a r e a s  on Laysan in September 1961 were 
a n  ar6a a t  t h e  south end of t h e  i s l a n d  which was t h e  s i t e  where guano was 
mined, t h e  shallow bottom of  t h e  l a k e  which becomes exposed when t h e  
water l eve l  drops by a few inches, and an area  about 50 meters north of 
the  north end of the  lake which i s  a l so  anparently underwater when the  
l e v e l  of the lake i s  high. 
The observations presented above indicate  t ha t  the vegetation has 
mde  an impressive recovery. Mot only a r e  many of the  o r ig ina l  species 
s t i l l  present, but the  s t ruc ture  of t he  v e ~ ~ e t a t i o n  appears s imilar  t o  
t h a t  described before the is land was devastated by rabbits .  The m j o r  
di f ference evid.ent today i s  the  absence oT three shrubs which forner ly  
composed a s ign i f ican t  elenent 02 the  vegetation: Chenopdium-, f ivranthes  . - J  
and Santalum. Although the  shrubby Pluchea indica could play a s imilar  
ro le  i n  the formation of the  vegetation, it would seem more desi rable  t o  
attempt t o  reaove the  Pluchea and t o  re-establish Chenopodium and 
-- 
Achyranthes on Laysan, thus creat ing a nio-e ns tura l  habitat .  
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The Nama association at the north end of the island. In the 
-
foreground is a single clump of Eragrostis --- variabilis. --- The 
prostrate plants are Nama sandwicensis var. laysanicum, - of 
which individuals of several ages are present. 
The Nama association at the north end of the island. The 
-
prostrate plants in the foreground are Nam -- sandwicensis var. 
aanicum, and the bunch-grass in the background is Eragrostis - 
variabilis. 
The Nama association at the north end of the island. In the 
-
foreground are vines of Ipomoea pes-caprae, with Nam 
-
in the middle distance and background. At the left is a 
large clump of ----.- Scaevola taccada. 
View from north rim of island looking southeast across the 
central depression, showing the boundary between the Nama 
association and the bunch-grass association. In the middle 
distance is a grove of coconuts planted in 1959. 
The bunch-grass association. The ground between the clumps 
of Eragr0sti.s variabrilis - - -. .- -- - is covered with Boerhavia diffusa. 
---- 
The bunch-grass association. The ground between clumps of 
Eragrostis - variabilis is covered with Ipomoea pes-caprae and 
--- 




Fig.  8. 
Fig. 3. 
The bunch-grass associa t ion.  The clumps of Eragrost is  
v a r i a b i l i s  - a r e  r a t he r  widely spaced, and the  ground cover 
i s  mainly Tribulus gi_stoides. Note the  uvleven ground surface,  
caused by the presence of many wedge-tailed shearwater burrows. 
The bunch-grass associa t ion.  Note the  rTicotiana -.,-- tabacum i n  
the  center  of the  photograph, and Boerhavia d i f f . ~ s a  -- i n  the  
r i g h t  foreground. 
Fig. 10.  The bunch-grass associa t ion.  Vines of Sicyos spp. growing 
among and over clumps of Eragrost is  v a r i a b i l i s .  
Fig.  11. Transi t ion between the Boerhavia-beach morning glory-Tribulus -
associa t ion and the  Sesuvium-Cyyerus-Heliotropium associa t ion 
---- 
a t  the  nor theas t  end of the  lake.  In the  foreground a r e  
several  p l an t s  of I-Ieliotropium -. curassavtcum, and a t  the  l e f t  
a l a rge  shrub of Pluchea indica .  
-..---- 
Fig. 12. The Sesuvium-Cy-perus-Heliotropium ---- associa t ion a t  the  northeast  
end of the  lake.  The l ight-colored p l an t s  i n  the  foreground 
a r e  Heliotropium curassavicum - - - 9  and i n  the 'background i s  a mat 
of Sesuvium - portulacastrum ----- with sca t t e red  p lan t s  of 
Fimbris ty l is  -cymosa. .--- 
Fig. 13. Tne Sesuvium-Cmeru-s --.- -Heliotropium assoc ia t ion .  I n  the foreground 
a r e  Ipomoea __ pes-caprae .-- and Heliotropium curassavicum, 
- -- 
behind which i s  a l a rge  s tand of 

